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ABSTRACT 

PROBLEM TO BE SOLVED: To realize continuous read and write operations at a 
high speed in one cycle, by charging and discharging bit lines for the read 
and write operations of a semiconductor memory in parallel. 

SOLUTION: A global bit line for writing of data is connected to a local bit 
line via N-type MOS transistors MN5, MN6 of a Y switch and to a write 
amplifier circuit 102. The write amplifier 102 has inverter circuits INVl, 
2, and a decoder and word driver 101 selects one word line of any one bank. 
A Y switch control circuit 106 controls the Y switch, i.e., controls to 
connect the local bit line and a read global bit line of any one bank 
through a Y switch YSWi at the read time, and connect the local bit line 
and the write global bit line through tile Y switch YSWi at the write time. 
The charging and discharging operations can be conducted in parallel 
continuously at a high speed. 
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^trj/hi© (WGBL, WGBLB) *u-j)j\,V*, h 
$4# (LBLO, LBLBO, LBLl. LBLB 

1, LBL2, LB LB 2, L B L 3 , LBLB3) \Z 
*tLT, ^h,^ttl#<Dft|£-CEi&iiU Y^j/fYS 
WlfcioTP-jbA-lfy M*4*J UBLO, LBL 
BO, LBL 1, LBLB l t LBL 2, LBLB2, 
LBL3, LBLB3) <D ? *> 1 *fSrS^L-C, f-f 
St^aiLfflO^n-^Ufy hH (RGB L, RGBL 
B) StfT-^OSti^fflO^tJ-^trs/ (W 
GBL. WGBLB) lcfttt+5ifcl!:J:9» r-*<0 
ttfcffiUsilrtteiMMHr}. flNHRRSWO. WS 
WO, RSWl, WSW1, RSW2, WSW2, RS 
W3, WSWSIJY^W y^f&MPmi&l 0 6*^^^)$ 
ft., Y^yfYSWlO^MOS 1<7^^^^- 

[00 3 1] @4li, T-^K*fflLffl0^n-/^Hf 
j/ h$ (RGBL, RGBLB) # J: tfx 
fcfflOy'P-^A'try h& (WGBL, WGBLB) & 
n-Mlf? h»4# (L5L0, LBLBO, LBL 
1, LBLB1, LBL2, LBLB2, LBL3, L 
BLB3) Id 1 M<D®£-C&®2tl1zm-&£>* * ] J-? 
y h*BOy hSr^Lfc^©"?*^. * 

fc. El 5 14, E4OitlAB<0ltffffi®S:^LfctOt?j5 
5„ o-TbA-fy hi® (LBLO, LBLBO, LBL 
1, LBLB 1, L B L 2 , LBLB2, LBL3, L 
BLB3) 14, %2m<OJ*A (&&Ei8l) £$V>T#I 
)&<*ft5. 7-K$W&&£&e>^fcftWM&8lWLG 
14, 3&3£©y*;w$rffl^T«JS&ft5. /5vK»v 
SS 2:^25$ VDD14, m3S©y^^Srffl^-C«^$ 
ft5„ tt*aUB* r o-«/VHfy hIS (FGBL, RG 
BLB) ft, $4ffl0*^£fflVvrl*jfc£*l5. 
ii^ffl/o-z^l/tr y Kft (WGBL, WGBLB) 

ft-Tl^*. &»Tffl**tfcffi#l4lo<0**yir 
^CELLSr^LTV^o 

[0 0 3 2] y*n-/<yUtfy hi® (RGBL, RGBL 
B, WGBL, WGBLB) 14, * J> -fc/H # 7 A 

(Mx.14, l*W>tfyH* (LBLO, LBLBO) ) 

(RGBL. RGBLB, WGBL, WGBLB) 
B«t«SKLT»ff«ri«Mrf« - kPttk 45. 

[0 0 3 3] B6te*0Ka«*rffl^T«*Lfcl 6K 
BOp<*y OWTt> h-0-i?Sr3%t-. SH*£l4 0l4 



•e'n<0y*!;r t-<l48-00/<^^ (hankl-ba 
n k 8) lc£ft»*VCV*S. ffttl 4 3I4Y*4 ffYS 
WCfet), 8oO/<y^ (bankl~bank8)IC 
tiiWRftLTEBSfta. ^J£i4 2lc:i4, 

WElKl 0 6iSffifiSiv5. ««14 4l£tt, 
rVT*- 7v^%\ 0 44o4tf7-f hT^7"[Hl2Sl 0 
2#EB**i5. bS&14 5I4, R#ttiL7 f -*#ttia 
S*V5«*»OUTOEII««T«>5, «*l4 6tt, 

^I<Dt-^^I43 2 tfy hftT, 7 1^*14 1 2 tfy h 
[0 0 3 4] JKTIC^hT^OBf^ (p|-7K^O 
[ 0 0 3 5 ] El 7 dEJ 1 O¥WffKtt£B0>* h 7B$© 

[0 0 3 6] *h7f&fP£Bfl&1-5lWlc, Bt*tiJLffl^ 
ow^lfy hi (RGBL, RGBLB) io-#A< 
tfyM* (LBL, LBLB) ttt, fg4HlEQ£* 

"L" ("LOW" l^U) |C, Y*-fyf" (YSW 
l~YSWn) OWWB*RSW* "L" ICgftSZlfc 
K4oT, 7*yf i—^HSl 0 8K49 «H" ( "H 
1GH" W</10 K^y^Y-i^Slxa. 

[0 0 3 7] R*HjLIMm, 4-f, m#^EQd5 

"H" KSft., 791-*—, ^jJSfitSft, **ttWI* 

n-^/Wfyh® (LBL, LBLB) /^^Dir/WC 

ELL^4t?»m$itmfiM* 5 4i:$*fcn5o nffff 

^-RSWtfS "L" {C£tlX^Z><nT\ Y^yf (YS 
Wl~YSWn) <D?f- +^SMOS h^VC/^^iS 
*>(-$tlT^5o tot. P-J&^try h#| (LB 
L. LBLB) ktt*fflUffl^B-^/Hfy M» (RG 
BL, RGBLB) t^SS$n, 9 t/VCE L L 
fci-9-C4Cfco-*/Hf V h$ (LBL, LBLB) 
Ottt«*B*lllLffl^n-/<A.lf ? H| (RGBL, 
RGBLB) Iwfixbtl5„ 

tstg t-cft*»o u TiZT-? tfttix $na„ 

[0 0 3 8] •feV^TVT'JtBffift^eiLfenfc** 
-C, YXjy* (YSWl~YSWn) ©SJPff^R 
SWS: "L" "H" ICLT, Y*-Y y^ (YSW 
l~YSWn) ©Pf-^^/l'SMOS h 7 

o-*yl/lfym (LBL, LBLB) i£E 
^fflLffl^D-/VHfy h« (RGBL, RGBLB) 
ra«PlC Y^yf (YSVVl- 
YSWn) OMIPtt4-WSW# 'L" "H" 
il, YM (YSWl~YSWn) ©Nf + ^ 



(LBL. LB LB) i*#i£*J8<5'*o-/</Utry MS 
(WGBL, WGBLB) t*«»a*iX, Stii^-Hl^ 
rm*si-5= • fc&JWi^si-X/Ufy M* (WGB 
L, WGBLB) (1, tt^ffi Lft^+IC^fe^&ttSrtt 

-..*tNn-*<Hfj»Ki (LBL, LBLB) <D^*r3c 
fttti-iltf, »f-iS>*!J-t/i'CELLJCfi*>9, 

[0 0 3 9] «#ii#«*m 7-K*WL* "L" 
.r. MW»*RS\vfc "L" ti, MWt*wswtr 

"L" B*»EQSr "L" IdLX, *0*4 * 
^ttJ-BtJWatffi^n-^/Hry H* (RGBL, RG 
BLB) ta-^J^y hm (LBL, LBLB) fc# 

10 0 4 0] &*5. 07-ctt7'Uf--v-v 5 tt:it'C^^ 
1 5 iwE* Sixtv^s is, 7' y ^ t - vll 

i *s ? /uctWI" i?ff 7 £ 7 X^Wkt b i> 

[0 0 4 l ] ttfctt* l -c«, SJ*ttiL©fc«> 

ftOtTy Hl03t3SW*IBH»lCff*.-f, * hrroMitft 
dsfflliTfcofc. #3MXtl, R*fflL t P»c, #ffL 
•cf^^ofciio^y Killws&Brtt&lfcb&tfXifetf 

I 0 0 4 2 ] £7c, *ltlS«Ttt, WWK t*y 
O^TV^^y-fe^CELLtt, y'P-vVUfy 
'rrffl^v^JfcEll&fcft^Xl/n La»fcl^©X, fy 

[0 0 4 3] Sfefc, /^DtA'CELLtt, 

1 ©**!J iB-T*0, ^St2©^W5far 

.o>#- h ^ * 1) ©p< * J) -tjv£ t> < 

[0 0 4 4 l^glSfl 2 >@ 8 fl, glfcffl 1 Xx&^fc* 
J7W112I*, l2tyhf«rKl'^118 



ii=;L ,: 3 2 tfy h*©»#j&*JB'<* 1 2 2fcJ:t>'3 2 

.-ill, ® 6 © * * y ^eg^ffit Hli, df^y> 3 .f ? - 
?7W 1 1 2©3?4lll 6KBt, 17^> (^t 
y hB#<Dg£ &*©¥&) 112 5 6 If y h©«fi£Tfc 

T-?7W 1 1 2^<DT-*<DXlht>\t3 2 fy h*g 

af-^TW 1 1 2^»7*-^C0Atii^ia6 4 fy h 

♦gxfffrns. 

[0 0 4 5| y*^y/<y77 1 1 411, y 

ynf-?7W 1 1 2jJ»5>tt*tiJLfc5 f -*fc-P«fc 
^•t^fcfclCffi^ix, «*.« 3 2 try MB©w;?j**t? 

-f 1 1 2fc#*ii*^^ 1 2 2*^(Dx-^S:S#ii 
tf<DA\ !)*/<U^y77 1 1 4*>f>©r- ^fcrl^ji 
tf©a»$riUIW-3. tU^^124(i, ItiW&Qrl 2 0 
dioXflJ®;**^. 
[0 0 4 6] r>a^7W 1 1 3(1, 7K^ 
1 1 Zfrbf#7 Kl"*££rt&oTteST 

1 2 5 &Jt&£ 1 1 5 (=ffi*1-5. tttMl 1 1 5 fl* + 
yi/»^7W 1 1 3a»?>£tt&ofcT 12 5 

ili-^SttTv^t'^^ygg^-y KD7 Kv*g& 

/<y77TLB*>b§:t7feofcT HU*1 2 6 frtfctt 
U -ftLfc«^Bty Hlfl 1 71= "H" (ty 
M &ffl*t. MIPEI81 l -SU4^»^ 

lit y Mff-l 1 7(C "L" (S^ty h) SrfflTjL, 

©jwiejjs i 1 6 \zm% 0 mm®® n6utv^?i2 
4 &fflwt5- 1 2 o -cww-ra. 

[0 0 4 7] IH9IC, 08O*+j/->ayt!IO';- 
K, ^hrfciO^hTlitty HI^5^t 

y ht'ofci^t i f-t?v'i7-?7W 1 1 2 (C-r- 

^t*+j/yaf-?7W l l 2<OT:5'1r*£&frL 

[0 0 4 8] P-WlClt, ^y'/af-?7Wl 
1211, 7K^«1 1 8A>t»r Kl'^SrSJtSo 
X, R*tUt«^l 2 1 tc^fil L7cr-^ ^ffi^-t- 
-5, y^mctt, ^y>a7-?7WH2li, 
7K1/^1 1 8a»&7 K^^Sr, 

2 2^e 3 S*ii^r-^^r ; 5:^ j e'n§(tfe-oX, r-^ 

[0 0 4 9] ^ h7^(C(l, 7 YV**?> 1 1 8*»feT 

Kt'^lr, tftii^ffl^ l 2 2*>6>*#3i*9 f — ^Sr 
-5-n-pn§<t®oX, !)^<!)y<3,77ll4i:y?y 
t;uC7-^ §rB^ai LTA i t> * y -fe/HCr-y- 
^iitf £ ^ h7^TL7c^,X, t y hfgf-1 1 7 t 



(**fcyM tyh»*117 
tj/Ktf-a 5 r**tj,H -Cfcofc4&£\ * 

u a» ^ oJt^KETFro y 13 /< y s 

<fo<5 a 

[0 0 5 0] y ^y&SH, T KU*/** 1 1 8d»fc> 
TKJ^fcStt, !)»A*'J/<y7Tll4©7- 
2 4«r«]i9#x.5wi:lCj:iJ^^yv'3. 
t-^t ^ i l 2lcAft, j^y-fe^Hc?*-**:** 
iitf 0 iru^^ i2 4<0ffliilit!/Kt-§-l l 7£gtf 
7cfS<J®tEl!S l l 6 0att"C*<&iJ»flM3'i 2 OICjroT 

If:cty Ht-f-i l 7# r^^ty hj 
3 *rfg{lli* S ^ot, y * /< y MSttlJ khV'fso & 

actios, r^fcj/hj B#£li, (25 

K l o grtJ-'f * /v*»*>5 y * ^< 'J »att l irw * * 

Tfc 5 ©-e y * >< y fiaoti'&tt/hs v \ 

[0 0 5 1] fi£*<D*hTHtj/ h{S^ J 5t^L-C*»?5 
f/f^W'^T^t, Lri»L, #Hi£0IJTIl, 

t£o"C, ^^D7"n^yif<D^.Y7'7'< >'0>> i E■ 
yT*1r*;^-vHl1N , :7;^•?£F*^ /<W7'9'f> 

[0 0 5 2] 4*5, *0Hfc«-Ctt, 7^ holMBS:^ b 

[0053] <^tefi3i 3 >ia i o a, nnm 2 

n7Dt?tl30|i, 

ft, lWtr>al3 2l>fWSISfi (CPU) 1 

^n^ntj/f 1 3 0 fc 2&**yi/a- 1 3 6 tOK 
11, 3 2fs/h^T-*'<*13 8-eg&$ftT^ 
5, l^yi/al3 2t'CWlISI134 

>OHtt % 3 2tfs/h*g©gS*fflUB/<*14 0*5.}:tf 
3 2 f y MfiOfct 14 2 -CSStt3*VCV» 

[0 0 54] El lfctt, lft=>rtr>al3 2rt©Jf 
ty/af-?7W 1 1 2 Ox— ^OAft^Xl-jftfi 

2 t g£#ffi Lffl'<7. i 4 o i li* £&SSK l 3 4 t '< 



?.=iyha~-7 i 6 6ICSSBHS41, ho-? i 

7V<<%m^tz®M*$<D*>ry^a-T-97V<i 1 l 2 
^<Dr-^<DAtH*tl3 2 tfj> MfrCffteh.*. 
S^t? h<Dg£jft;if#<D3rt y'/af- ?7W 1 1 
2^©7*-*<DAffi;aii6 4 h^T-mpftfc. E6 
O2OO^!)7Kl40O/Wbanki (ill 
1~8<05*><01o) <Oif^f)j5»loS:S5i1"5*>, 2 
o*B*i::»R-t;5iMEi<9-C» r-*0Aiii7J4s;4S& 
4Si 7 Ai/^Srio, 

£ 2 ogft-fS 7*-*©AHi;&tt6 4fcV Ml 

[0 0 5 5] 1 2fc^r-v yi^i 2lf&\y\/=.<F>f—Z 
£Aft#*.$J&£, *tyVaf-^7W 1 1 2CDx 
5 4^1X7^^5/77 1 50IC§S^ 
HH-ilBWPfc, 2 &#+y>»l 3 6Vt—*%7 W h 
/^y77 1 5 2&tf/<7> 1 5 6^L'^rlr5'v/a7- 
^"TW 1 1 2|d§tiitflt!J5-C#5o ^ffy^f 
-?7W 1120l7-l'^!2 5 6 fy hT?, 1 
5 4, 1 5 6^6 4 Mgf*>50T-, 17^^18 

[0 0 5 6]-*, ffi*atO^ : t!'?r 3 i-tJ'->a7- 
1 1 2 icilffl Lfc©-&Tli, l7^>OgE^UJ 
Lfc«*a*#8^^A'£«lw45. lot, 

[0 0 5 7] <^iS0lj4>|lte^JlT-tt, x-^OSi^ 

[oo58] mi 211, **wJ^5^{tta«s*<o 

ttO«t«!Sr»r0BHT*)5. iMMWS»»*4 0 0 
II, (BANKAl~BANKAn) rtlCP-TJ/Wf y 

(LBL, LBLB) K«ttS*l,57"5 ^+-5^10* 1 
09^ LTV^S w t 1 0*ttftlBft8t 1 
0 0t^5^-C, ^Otettl^-TfcS. 1IU HI 2 
-CH, !7-mWL2T-iig^$H5y ; ey-fe>'V'CELL 
2t^$HTV^ 0 7*y^-Y-^0KlO9^>'^rt 
ron-^^Cs' hM (LBL, LBLB) (C^igSStVT 
tt»tbn5rfcteJ:oT. l ©**»E«Si* l 
OOit) t>D-^/HT*/ htm (LBL. LBLB) <07* 

t5:tm5. 4*j, **wio*»*Eli»»i 

0 0 fcBtHS*^T>7*' 7S/7-081 0 4I1ID2I* 



[ 0 C 5 9 ] 113 Idtt, ^{$l2tt^g4 0 0 (D|^ 

T. - , ^y-fe/WCELL2^7 f -^as#ti4*il5. 
[0 0 6 0] ttff&Mtti-SWl-, tt*HiUB^ei-/< 
•l';';^^ (RGBL, RGB LB) in— *;Vtfj/ h 
ft ( L B L x LBLB) li, f§f-$EQl. EQ2# 

" l " ;:4n5:tiaot, 7y*-+-s?0Bi o 
s. : o 9 tc«t 9 "H" icyy^— ^sns. 

[0 0 6 1 ] Steffi L-lbfttt. Si\ (8^»EQ 1 . E 

Q2 5J -h" i-$n, + ^«t»jt$n. tilt 
7-k»wli# "h" 

3?ir; = -*/Utr-y (LBL, LBLB) i^*!) 

■t- vc e l l i iz i •? attt**t««sa«&cs* fett 

s« --K*WLl©3fct»J:**0i:PWfc, Y^yf- 
!YSWl~YSWn) OfcJWfiS-RSWiS "H" 
" L " P-*/l/lf y Ml (LBL, LBLB) 

IH.^aLffl/ci— ^VUfy M$ (RGBL, RGBL 

-a-SiHTy h$ (LBL, LBLB) ©fcftStftt 
?B—s<j\,\?i, Mft (RGBL. RGBLB) 

[0 0 6 2] -fe ^X7l/7 r lZ.&GLgLtfBz.t>tltz&f& 
X\ 7-K*WLl# "H" "L" |::£*IT, 
U t'i/CELL 1 6> ©f- * gg^iii Lri 5 tit „ 
SWfc, V^yf (YSWl~YSWn) 4>fi0tPflH3- 
RSWS* "L" frb "H" \z£tlX, -yf- (Y S 

Wl-YSWn) roP^^^W^MOS hy>-^^*5 
T^.'diri, D-^yl/KV (LBL, LBLB) b 
K^-ffiLS^n— /</HTy big} (RGBL, RGBL 
B) 2r^«D9MdM. *oa-fCJ-4'*tt7-K*W 
L2# 'H" tcSiXT, ^*!)t;VCELL2lCf-^ 

RSS»£, ?f (YSWl~YSWn) OfeWffi* 

\VSW# "L" a»& "H" fcSftt, Y^yf (YS 
Wl-YSWn) CDN^-v4^SMOS F7^^« : 
t>!;?nt 1 D-J/VCs/ hi (LBL, LBLB) 
irfct&JWI^n— /VHf s> H* (WGBL, WGBL 
B) iisSfttSn. *fc&*ttffc8 s BBfeSft5. #*& 
^^D-/<yHfyH (WGBL, WGBLB) tt, 

M (LBL, LBLB) Siiixtf* (S*# 

vqe-y-t/WCELL 2lwfcx.fett, S#ii^ ; l55fl-^ 

3>ib °L" Y^yf (YSVVl-Y 



X, (YSWl-YSWn) WNft^S 

MOS h^^v^^^^^-^lC*^, d— l3)\s\:yYU 
(LBL, LBLB) i*#&*fli^D-/<ynry h$ 
(WGBL, WGBLB) i #810 1*3*15. 
flT^SEQl, EQ2# "L" (w$n, SfcWBUB^o 
-/</Hfy HI (RGBL, RGBLB) bu-1uW 
y (L B L, LBLB) fc i^V * + -S?ISW& 1 0 
8, 10 9 IC.J; U " H" £7^ 7^- ^3*1, lt-f^ 

[0 0 6 3] *H«WT?tt, IS*iiiLi##ii*£[Kl- 

O/^^oy^yir/M-ftLTfTft-ofcja 5 , &l*<D;<y 

10 0 6 4] P-»/HfyHI (LBL. LBLB) 
(J, g£*aiL-»tii*-^y^+-i?i^9»^i 

(RGBL, RGBLB) IS, SS^ffi L • 7 1 y *+-S? 

fcv>5»fM s if''f ^TUfrSft, 

/^fj/MS (WGBL, WGBLB) tt. gtii£-ffij 

tail, c-A;Vf y H»-CttB6*tbU»flsi#*a*ft 
ii^fi)^<OB3tC7 , y^^-^i!)^Sr1-5£^ll*V\ 

[0 0 6 5] £}o, Ell 3T?e7"y^-\— ^ttlt-f if 

[0066] ititt, s<yinft%is°s?juiX—ybLX 
spJfflU ^*y-7^n±*A?t±. 2^-ht LTfiJfflL 
TV«5o o$y. ^>^Sr2JK— hy^-y-fe^voj: pic 
5pJ/BL-CV>3Ci:lw45. ^(MSttttlt4 0 Ott, 

a^f t tr w— y-'T ^ A'-cjwt-c # s 2 h > * y 

4 Vfit) (S?lJS)^fr1)) ICl^-hi * 1 iZ 

[0 0 6 7] <fSKE0O5>3gJS004Ttt. 2»©^o- 

stt*asi.i*ic^o-/^nfs» ^i^Sr2fflfflv^^,ct^c 
^ffl-rrt#T-td2/K-h>*yS'^s-pt3. s-^ 

^xixtf, loOx-^WSs^iiiLSr^O^O-y-'C 

5 <Dttf^ff[ i LTttWi-5. 
[ 0 0 6 8 ] m 1 4 tt, *3g?giCff,5^fl:iEte$Hl© 



It, (RANKB1 ~BANKBn) ftlCP-TJ/PK's' Ml 

(LBL« LBLB) lZ&BiZtlS&ffi h7>i/Xfi% 
MP 5 5, MP 5 6^LTV^wi:, YT-^f yf (Y 
SWl-YSWn) t^VlMOS F7>^? 

(RGBL1, RGBLB1, RGB L 2 , RGB L B 
2) Ot*l^iXlw»*HiLBK (t^7y7'-7yf 

0 4) Kvtt^s hr^y^ni o 

2) #«tt$ft*rfc#, 3?i£m©¥&$!2tt&Kl 

l ©¥$£fEte£fil o 0 bWl%K±>XTy7' • y y 

1 o 4 liE2 lZ7jiitii>±y^r>'7' ■ y y 1 ?® 

[00 6 9] y*9-fcA'CELLl, CELL2S, -t 
n^filV- K*WL 1 , WL 2 Iwttft^nS. 'O^rt 
Otfy Hfr?*>5n-;fr/nry b& (LBL, LBL 
B) ft, /<>^Jt»«S*VT»rtS*i5Y^-f y5=- (Y 
SWl~YSWn) Sr3>LtT. Sr«W+5 1 ? I- 

a-H^yfyVm (LBL, LBLB) iMftl-HMS 
ni/D-/OHfy h$ (RGB L 1, RGB L B 1 , 
RGB L 2 , RGBLB2) {d«8S*tl.5. P— 
•yhm (LBL, LBLB) It, 5Mf ffl P^*n-i!M 
OS h7>-^HlP 5 5, MP 5 6\zm%t£ilZ>. P 
^^^/U-^MOS h9>^^MP 5 5, MP5 6©y 

lO^D-/^Hfy h$ (RGB L 1 , RGBLB1) 
v, S20^o-/VHf y MS* (RGB L 2 , RGBL 
B2) tc#lt&*t-O>3 0 ^1©^D-Xyvtfs/ 
(RGB L 1 , RGB L B 1 ) ft, YX<4 yf- (YSW 
1-YSWn) (DPft^SMOS )«7^^MP 
5 1, MP5 3Sr^-L-Cn-*^tfy HI (LBL, L 
BLB) tttttSJi, STc-fe^r^T"- ^S'^-SBl 
0 4(C»tt5;h.«. *2©* r t»~'</Hff h#l (RGB 
L2, RGBLB2) ft, YXjyf- (YSW1~YS 
Wn) OPft^VlMOS h7^?MP5 2, M 
P5 4^LTD-*/l^bf^hii (LBL, LBLB) 
iS&Sft, Sfc-fcV-XTVT'- yyfJsmi 041^ 
*S£il5:, Pf t^HMOS f7^^MP5 1, 
MP 5 3 0-7-*- HCH, «*»RSWia*«NS[Sil, P 
ff^.'PlMO S h- 7^^?MP 5 2, MP 5 4 V>? 
-hi^lt, «*»RSW2 3iS»«*ft*. 

[0 0 7 Oj J'a-arjsitFP-KK?* XI 0 lttv ' 
-fiiduo©^*© 1 o(0!7- KflSrS^-t-5lHlKf 
Y** y?-ftj»[5]!§ 1 0 6 ftY^-T yf- (YSW 

l-YSWn) Sr««ii-«®BTr*a. 

■VVyVm (RGBL 1 , RGBLB1) &tf8l2©;7* 
= -/«/HfyH| (RGBL 2 , RGB L B 2 ) ICftT* 
.. * + -57|3B 10 8 tfWPftattSi'lS. (f f*E 
QSa*Kt#«EQ4tt. 7*9 ?EIBl 0 8©ffl 



m^il^tX^O-. flHHSOUT 1 ;4>feliSg 1 CD^'D- 
'<fo\fyh& (RGBL 1 , RGBLB 1) A>foK^tB 
Sftfcr-* ff^*IOUT2^e>lt^2 0 

^n-A/HTyHJl (RGBL2, RGBLB2) 

yhll (RGB L 1 , RGBL B 1) &tf8S20:?P- 
X/HfyhUL (RGB L 2 , RGB L B 2) ICttf&il? 

[0 0 7 1] ^fw*StePiJ(OlHl?Sl^v^T, ibtbKt* 
Dir/PCELL l©7*-^S:B*aL» i!i&LTp< *'J 
-tywCELL20x-^S:g£*ffit^©fii^lftP^i- 

10 0 7 2) ftfls«:Mfc1-$lHf£, ^P-'VUf j, m 
(RGB L 1 , RGBL 1 , RGBL2, RGBLB 

2)'tt..«**EQ3» EQ4 & "L" KLT, 7*!J«f 

t-5?Hlll0 8KJ:9 "H" \Z7-y 

[0 0 7 3] &l£flNH*EQ3# "H" ^ 1 CO 

^n-/</Hrs/ hi^ (RGBL1, RGBLB 1) <D7* 
!>**-5*T»tJhS*l5. *ntlBIB*IC, 17-K»WL 
1*5 "H" KiSft, P-TJyVtf;/ b$ (LBL, LBL 
B) as^y-fe^CELL 1IC X 
UStffcftS. 7-K&WL 103t*>±asf3 fclWSfd, 
Y^yf (YSWl~YSWn) OMfpfllf-RSWl 
# "H" A>t> "L" n-*/HfyMH (LB 

L, LBLB) tHO^O-/<;Hf5,Hj| (RGBL 
1, RGBLB 1) tfttttSiVC, j<*U-tyUCELL 
lfCit>4Cfcn~7i/Hfy hlS (LBL, LBLB) 
0«ffla6*S*10^P-/<yHfy h» (RGB L 1 , R 
GBLB1) lc^^.e>n5p $?)ICwCOS:(2:^ 5 ir^ 
TV7" • 7 j/f^lH^ 10 4 {Cfixkil, t^7y7*t 
««LT«*l»OUT l fCx-^^ttSTj^n?.. 

[0074] ir ^T^fcmffiS^fiifcnfcl^jfe 
-C, !7-K*WLl«s "H" frb "L" 

^FIC, YMyt (YSWl~YSWn) OffiMMg&R 
SW1*5 *L" "H" tSn, YXjyJ- (YSW 
l~YSWn) OPJ-l-^HMOS 

P-TJ/Hfyh*! (LBL, LBLB) £|U 
O^P-A/Utfy hi^ (RGB L 1 , RGBLB 1) t 
*5«9BISn5= *fe^fw, flHHHEQ3*s "H" 
b "L* lcL§n, *10^n-^jr|.« (RGB 
LI, RGBL1) #7*yf-Y-S?0!SlO8ICj:»? 
"H" fC7*y^+-v?$n5. ^Oft-f CKlff** EQ 
2*5 "H" f^Sn, J(S2 0^nw</Ptfy b$ (RGB 
L2, RGBL 2) ©7"J) *-+-5?*««!»JtSil5. , ^ 
*lfclRl«*K, 7-KHWL2JP "H" \Z$tl. D-73/1/ 
bfyh® (LBL, LBLB) * !) ir^CE L L 2 

2<DH*}}Ltf*) tlH^Fl-, Y^'fj/f 1 (YSWl-YS 



;.Vn) cmm$RSW2& "H" frb *L" ilSil. 
= -^.^fi/h^ (LBL, LBLB) >S20*'d- 
'OUfyhtS (RGB L 2 , RGB LB 2) ffite&.&iX 
T, ^Dt'KELL 2l-J;<34i:7to-^/Vf j/ h 
It (LBL. LBLB) (Ogft^I? 2 0^0-^71^ 
^ hf| (RGBL2, RGB L B 2 ) dexfeftS.- $ 
•bli-t^GIS^-t^Tv:/ -7yfIlISl 0 4 leg 
-t iil, ir ^T-iitl LTff fiOU T 2 Hf - 

[0 0 7 5] t^^T^7'(c:l|{i^ex.P 5 nfcBf^ 

-?, «7— K*wL2* "h" "l" y^y 

-i:.vCELL2*»&roT-^iS^!±SL^4 1 JL$no 5 R 
S?;r, Y^j/f (YSWl~YSWn) OM'Mt^rR 
SW2# "L" "H" IwSiV Y^^i/f- (YSW 
1-YSWn) WPft^/vSMOS h7yv^^ 5 t 
■7:1*31, d-JSj/I/Cj/ h$ (LBL, LBLB) b% 

hi® (RGBL2, RGB LB 2) 
:>M3J«>IBSil5. *fclWfc. tt*»EQ3«i «H" 
•V "L" IlC^D-A/l/f y h$ (RGBL 

1, RGBL 1) j&st/Df-V-^ElBl 0 8(wJ;<? 
" H " JwVSJ^-t-^Sli*. EAJil-J: <3 200H&3 

[0 0 7 6] H 1 5 Tttr!) ^^-v^li 1 * 

*>, l *W ^/uoltDfc:/!) s*fr 5 * 5 [wEUtf- 
[ 0 0 7 7] *sa&«T?tt. gft©**v^n-/^tf 

^o r 2*'-hp< ; ey-fe7K^i5i^5rt(c: < toT:, S 
3s;cS£*iii Lftfli*&ie LTHfT-f-5 r t tf s "Tag fc 

[0 0 7 8] <HJS0!)6>I21 6(^tt, 101012 0* + 
r/iT-?7K 1 1 2t !)AA*!)Ay77 1 1 4 t 

•?«fiK3ft5**{tta«s*6 o o d^sna. 

E<Swfi6 0 0[J, 800;*^ (B ANK 0 ~ 

BANK 7) i, 8o©Y^J'f@» (YSW0-Y 
SW7) fc, Y^yffa-KiKYSWDi, !7- 
^*WDfc, 7~b'T=J-f'\VDECb, 7'Vt 
= -^'PDECi, t^ryT"' 7j/flHlfgSAL 



i, hr^rwAt, y#><y><s»7TRBi"?iu 
BX*ix5 s fcfc, 4Wiaiggt6oo?>;<*y^^ 

(BANK0~BANK7) bY *<< (YSW 
0-YSW7) ft, Sffiffl 1 0¥tft$EttgB 1 00O 
y^-y/<y^ (BANKn) £ Y/M" y^lsISg (YSW 
n) 00B*fiimtfWT!nfcra-T!*>$. 

[0 0 7 9] p<^y-fe;W7Wli8O(0/O^ (BAN 
K0-BANK7) Jw^SlJSiV, «-/<V^li6 4#<D? 
-K»X2 5 6K , yh©*?ASrlrLTV^. **])* 
h^^-^^^Wv^^V^-hSRAMir 

*xffi&ztiz> a /<*^rtop-**»r?ni» (B 

L, /BL) (JNf t^SMOS h7^i?^^OY^ 

(BGW, /BGW) KSttSft*. B-#/Hfyh» 
*t (BL, /BL) ttPf-t-*A-SMOS 
OY^ j/f" YSW^LTK^tBLffl^P— ^</Wf y 

\-%m (bgr, /bgr) KHMtsna. 

[0 0 8 0] SfcWHLiltts*. m$n^p< ; ey-fe/KD 

»f-* J K*WLffl^D-/</nr y M»Jt (BGR, /B 

gr) icesesna j: sk»*yr0$*,©io 

# "L" lZ.t£>) P^-Y^SMOS h^v 5 **^^ 
KSilS. V&tiiLMfo-'WKv h$*t (BGR, 
/BGR) |wfi«Sixfcfl*tt-fe>^r>'7'' 5yf0 

fgsALT-^ai y-K^RBusicai7j 

$ft£>. y-hV<^RBUSH3 2 f ;/ h*gT*>5 0 fc 
*5, •fe^T^T'' 7 5'f L ID?§SALtt[ll2lc:^;AH5 

5) Srffi/BL-C^5. 

[0 0 8 1] ♦#ia*»f^«f, 7^ h/<^WBUS7)»e> 
5^ hryywASr^LTAASns^-^is**^ 
ffl^P-^Vtfy hi&tt (BGW, /BGW) 

nsiji:, jiiRfi^YwopipOiotfs "h" ic^i? 

b/<*WBUS4>3 2 tfy hti-Cfc5o 

[0 0 8 2] 7 Kt'T./N'T-ABUSA^T K^A^o 

n, 7*yr3-ypDEciD 

tB7J^!7-Kr3-^WDECI-A^An, T3-KS 

[0 0 8 3] 01 7lCtt, 4 £ ^f5tiKe6 0 0O^i' 
*N»*E«t«i«6 0 0©lf.yH(l 

tt*j$«o^^y (wt, 3dfcW6rt©ttw-T?¥fctt* 

yiryKDS£liMenior>' CelliglSLTV^5. 



E£ftfv*3 5 ( ) rt<OM2(1^2^©^^.'H:gL-C 
*ttBGk*E*ilTV^5. ( ) rt©Wtt*4*©** 

m\t%4Mu (*Jb«) ©y^sr»Bi-afc», ^ 

P-/</HfyH|0J|lffiJlSafc90** (0. 1 1 f 
F/<im) ttB-#*lfy h*0lMfcftSSfc«)08* 
(0. 1 9 f F/nm) £»? t>*S<ftS. ttcT, # 

W*EltKll6 0 0fl!)^P-/</HfyHllO»*ttlt* 

[0 0 8 4] Ell 8fctt, 4«*E1M61I6 0 0©*>S 
aV-i ^g^SS^^SnS. IMfllS«Eli2. 5 V 

L/B^D-^/Ufy hj&fttf (BGR, /BGR) Idfcg 

try mat (b gw, /bgw) fcBttr$cfc* s, e* 

5, 8*ffiL»){£©&, Y^yfYSWONft** 

(B L, /BL) (CB§ LT©f£^ffi Lfj^t ii^S) 
ft k ©R8IC7* y f 1 *- v?£1-3 Zkt£<, 
^Sro-*/Hfy MM» (BL, /BL) K-fCKCii 

ia*nTv^i«!it«*ajLffi^B-^/nfyHi» (b 

GR, /BGR) Ot/P^-iWri wtiS-C#5. 
**&#JB* r P-«*A'fc'9'hlMf (BGW, /BGW) 

S/ h$i*f (BL, /BL) Ttt, K*HiL (Read) , # 
(Write) , 7*!)f--V-i? (Precharge) ©)1#T 
frbftS, SS*fflUffl^o-/Vl'try rtftft (BGR, 
/BGR) t?tt, SE*tUL (Read) , ^P*+-i? (Pr 
echarge) 0«i*Trfft>n5. **&#J8* r »-'<A'K' 
V Y&n (BGW, /BGW) "CIS, (Writ 
e) OfcjSMTfcftS. ftoT, HtfrWUB^n-^/l/fc" 
;/ (BGR, /BGR) TOSI^fflL (Read) t 
•ta^^B-^Ufy HWf (BGW, /BGW) 
-?©#£&* (Write) #jMTl!:fitetVCV>5. 
10 0 8 5] Ell 8l^^$tl5->5aV—>ay^lC 
iN»*Cft»«6 0 0tt, »*WLfc#ta* 

5, 1-4*?*,, ^flcflcetfStC 6 0 0 «, A1Mttft2 
8 5MHz©11r-f ^yV-C'K*tnLi:*#ii*t©»f^ 



(0 0 8 6] Ell 9{Ctt, ^gftEtt^E 6 0 0 k'ft% 

mR&me o o©im 9fr94 Att$3ls&ffi©7<* 

!)J:9t4 8%Ji<ttS. &£&«©* *Ptt, R*tt] 

Srtfpfcfcf-tt, 2flSOtf***'*'f 
¥4#Et6£t6 0 0|Ci3V>TI±, »*©/J»$ V»D-* 
(BL, /BL) fcX^r^-fi/tt (Eli 9 
Ttt, PipelinedtMaSiVO^. ) 
iCSK, ?10^^2oO^D-/<;HfyH| (BG 
R, /BGR ; BGW, /BGW) £2*-h (Ell 9 
Ttt. 2-port i*ESHT^5. ) tLTffiffl-f5J: 
5fc£4i5. Eli 9© ( ) rt©&£fitr y MkoAfif 

[0 0 8 7] 4*5, R#fflLttReadXliRfc. *tii* 
ttWri teX ttW t , 7* P * -V - v^ttPrechargeX BtPc t £ 

ffi^D-^vfy MlllBGIi«E£ftT^5. 
[0 0 8 8] E12 0lwli, tyxryy- 7y^Is]SgS 

1fc®RtEtt2. 5 V*C, ttf^HHJMEtt7SlCO*«: 
TOi/?al/->3^*T&5. !7-Ki»WLdS35:*j 
i^S-o-CA^y-K^RBUS (Read Bus) Clr-* 
iSK*ffiSft5*t?©^fWtt, 1. 3nsfW. 
BLf^o-^Ufy M&liBGRfc, l!5:e©-feV^7 
VT'SAlcaiAIIJSOlt, 2&B<D±y*T^7 

s A2©ffiMUiso2 fc, aagwir^T^/SA 
3©taA»BS0 3t*E$rlTV>5. 4*5, t^r 

y ^sttfl:®* s a en tim^m tr ^ 

(BGR, /BGR) lZl«fl&P£i:5tt&&&fl: 

[0 0 8 9] 02 lKli, *W(ttB«aSll6 0 0©Kff 

C, t7-KK7-T^<WDSl>'Y^-Y yffa-l2lKYS 
Wft, Decoder / Word Driver tS^^rXTV ^Sffi^fc 
EaS*VTV»5. ir>^T>7'- 7i/^HIKSAL, 5 
W hT>yWA&D t D*^<y^y7TRBtt, Read / W 
rite amplifier / RBta^^itTV^^I-EESH 
TVS. y-K^RBUS©Ei^li, ReadBusigjn 

©EUtt, Write Busi£^£*lTV5®#lwEftS*l 
TV->5o 7 , yf f f f 3~/PDEC>-?-©te£>g4lHlK 
tt, Peripheralt^StLTV^^I-EfiSTtrv^ 

[0 0 90] iN»»Ett«E600lt. 0. 35(im, 



y> •J-T.^nf- hSI4. 0. 4jimT-fc'5 : 
Ot'yftt, 1. 4 umTfo5= *MMHBlf 811 6 0 0 
©:£#£I4, 1. 5 mmX 3 . 5 6mmT-£>3 5 
[ 0 0 9 1 ] H 2 2 Ktt, #H|fctE1§£g6 0 0 ©2I$1 
Oft(^iji^ai*Sil5. 2 8 5 MH 2 © ^ D y t> (Cloc 
k) 17-K8WL (Word Line) t, °54 h/WVB 
US (Write Bus) D— K'<*RBUS (ReadBu 

s) ©gt^^sftt^a, «i*tt«pHJT. ««ttai» 

ir*.** -M42 n sTfcS, ftoT, &*Uil,i:S#ii 
.*ifi^li«l(Waft 2 8 5 MH z © 1 IM" ? rt'TKff S 
iiT^S. *«:, *»(ttE«S«6 0 0O»fttt. I» 

[00 9 2} (1) EfcM: 4KX32KV1> (16 
K '<^ h) 

(2) 8S*£tjL#-h : 

(3) ##5i**-F : lO 

(4) llttitMtE : 2. 5 V 

(5) -f 4 9 IV 9 4 & : 3. 5ns 

(6) ?Dy^W^MJ»:2. 0ns 

( 7 ) Xm^Jl : 130 mW (fM£* o y ? 2 

0 OMHzOtl) 

( 8 ) ^ * y ■feyVfW' X : 4 . 2X5. 16jni (61- 

(9) f-j/XlMX: 1. 5X3. 56mm 

(10) /Dt? : 4jf&JKffi&, 0. 3 5(imCMO 
S 

(11) ^Sa^fy^ : 1. 4 uta 
(1 2) /OKB : 2. 3G^Wh/s 

.1fc<. ^©gg&iMLfcVMiSIIlcifc^TgAgK'^ 

I^SIOOMOS h7V^^i loOft^ 

b^of^i-l I©*) ©"?*><> Tt)iv\ H8©3- 

hry^TTj zfttr&wty/i'T y->7?^ X#5Kt- 
*>oTtJ:v\ *tyfaf-^TWH20i?^ 

>!42 5 6 h 2 8 k 

5 i 2 try HjtoAaj*©7 f -^«o»ft»^*»iT'tfi 

l\ # + y>af-^7W 1 1 2©Aii3:fr©7 :! 

-**II43 2tfj/ hXtt64fs'hT-*5!»5 > 1 2 8 fcT 
;/ K'fcotU^ BlOOW^tJJ'Dtytl 3 
014, 2*df-vy>atrt*U-CtJ:V\ *fc, 2&* 

1 0<7)=>yt' a.— ^v-^r-A|4 2<^^ ; \'s/->i* 5 4V v > 



[0 0 9 3] 

[0094] i-fc*>t>, Bt*aiL>»#a*ofc»oir 

[Hi] Uttfli^ftS^mattStBOBIBBB. 
[H2] -t^ryy- 7 ^HS§©{t&©jgiS0iJ©ls]?§ 

[H3] ^B~/</Hfy h«SrB-*/nfy K»4»jc 
» LT l Lfc^-&©H?§H. 

gr>©W79 M2= 

[115] lltSWio^ftEttSBO^^SJvy h»© 

[H6] 3SttWi©¥$MEtt8BS:JIJ^fci 6KB© 
* * y © T ? h 4 J- -v'Blo 

[H 7 ] Hfefl) l ©^ftEtig®©*gftElg8B© 
7. hTB#©®>ttWHL 

[1218] Jtttm£ff*¥*mtt£S*JliV'fc**? 
y a ^!l (2U&092) ©t/py*B. 

[B9] *ISW2©*-irs'">ay*yo|fcfl?tt»BI. 

[Bl 0] Stefl2tc#fc5^+s'->iP' ; E-'JlrfflV^c 
a^ta-^Wfi (Hlipij3) ©Xdj/^Ho 

[Hi i] 3S*0J3©ift**s'->:i©#*»*y<*© 
ggBXn s* ? El, 

[mi 2] mm\4\z&6*g&t5 1 femm<D®%wi. 

[HIS] S81SW4 0*8H«a»KBOtttftt»H. 
[H 1 4] gJSflj 5 £ft2¥*{ttBtt8Efltroi38BI. 
[H 1 5] USEM 5 ©¥3f*Eti8fi©t!i«»H. 
[Hi 6] 3lffi{W6fc#*WfcEiIi£S©!H]BH. 
[HI 7] HiSfj6tc#5^^Etigg©lfy 

So 

[Hi 8] 3SJS«6»tffi5*i)KHEfta«oe/SaU- 
[Hi 9] Wt«6t«5***WE«Bfc»fc*3»Ea«0 

[H2 0] JOW(6K:*5*»*WEli»B»'t>'^T>' 
X • 5 y^HgS©@KtS^t->S a U—>9 

[H2 1] |ll£$6K&$¥$#ElSgS©«ifr&©:¥ 
g©3*- 0 

[H 2 2 ] HJ£0>J 6 fcffiS**^* S«©ttf&&©» 

i o i fu—tr&t.Tfy-YYyJ'* 

1.0 2 7-< hTyXHES 

104. 153, 154 -lr>^T>X- yy^HIEI 



108, 1 09 N 15l N 152 yy^^-^SK 

1 1 2— 4t^>af-*TW 

1 1 3 3ri-yv<:x*^7 W 

1 1 4 D*/<!J/<^77 

1 1 5 Jtttff 

1 1 6 »JiS« 

1 1 7 t y Ms^- 

1 1 8 7Kl"*'<* 

1 20 -tuttum** 

l 2 1, 14 0 B»tHLJB'<* 

1 2 2, 1 4 2 

l 2 4 iri^* 

12 5, 12 6 ymrr KU* 

1 3 0 Wi'D^Dtyf 

132 lWtr>a 

1 3 4 CPU 

1 3 6 2&**$/v'a. 

1 3 8 ¥-9** 

14 0 ^!)7W 

l 4 2 T*-¥te±Xfy~YYy4'^iXFi*4 

1 4 3 Y^-Y yf" 

i 4 4 t^r^* 7^f-0K*5«ti>*7>r hry 

1 4 5 »#*JKJUTOEI* 



1 4 6 B^flllNOfitt 

1 4 7 ^y^a-/;fe£tf«WSlS 

LBL, LBLB n-*;HfyHI 

WGBL, WGBLB #ftii*ffi* r o-^bry h 

& 

RG B L % RGB L B R*ffi Lffl^o tr -/ b 

tt 

MN Nf-**/MSMOS 

MP P7-**/vS!mos h7>i>x# 

INV 4 WW BBS 

NAND -J-y K085 

CELL ^yt/u 

wl y-K» 

n, nb ^^y-feynatfy-K 

EQ ^P^+-i?B»«WWi* 

rsw y swop Hmos h?>*/xft:mWrZ> 

WSW YSWONSMOS h?>^**£SIW1-3 

fit 

BANK 1 , BANKn 

YSW1, YSWn Y*^ 

SA, SA1, SA2 S S A 3 ±y*T>7* 

S A EN * V* 7 ^TTSttftW * 

WLG 17-K»0«»» 

vss fyisYU 

VDD 



[03] 



1 
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WQBL WQBIB 



BANK1 



RGBL, 
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cexi 
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mi] 
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<2Mpa MP99 
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[1251 
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tf tf tf 
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[B2] 
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®2 
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H 1mh21 
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i ••*•*•«••••««••••***•*•* 
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010 



14 V 



CPU 



J" 
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[Hi l] 



r 
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7< M<>7 7(64-bH) 



/f52 



64-bit 
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r 32-th 
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017 
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— Pipelined 
(12SfF) 

> 2-port 
X (432fFJ 
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0 1 2 3 4 5 Bnfi 



[136] 




120] 



£32 0 



9A.EN 



Boh Bon 



SOI 



$02 
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«-fSA1 



S02 Je., 

ySA2 



Read Bui 



[SOS -o- 
' Bui I 



seal 



23V/75'C 



BCft 
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S02 
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SA^EN 
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.3 n* 



4ns 



[1217] 





[H9J 




imi 2] 
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015 
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0UT1 
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(121 6] 




mi e 
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